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2 -xf^yx?y-^3 0mlt*10ml t <7>?I£-$£?#$S t LT 
, ±ffiTi#fc p p t * 1 . 19g (4. 3 mm o 1 ) > mtJ ( I r C 

1 3 • H C 1 • H 2 0) (* v ^ffc^titKD * 0 . 5 0 g ( 1 . 7 mm o 1 ) 

u itfi^Ti:t i snsimsiifti-ac: tci w&nw [i r ( PP t) 

2 C 1] 2 £#£ (jtfe^*> K$7 0%) o ^JS^^-AO«ESSrTIH (b-1 
) iZ7Ts-t 0 

[0 0 9 3] 



[0 0 9 4] 

[Xt7 -7°3 : *l&W0W«^JR»# (Ir(ppt) 2 (acac))<7>£- 

S<bK, 2-xF+yi^;-;k30ml^SiU > _tfE-Cf* *ut [I 
r (p p t ) 2 C 1 ] 2 * 0. 78g (0. 5 0 mm ol) , T-fc^T-fe h > £ 
0. 15ml (1. 5mrao 1) , »HJ^AH. 5 3 g U Mlt# 



[ft 2 2] 





[Ir(ppt),CI]j 
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t*7Afflit^^^:«t^ *§tw<D^m&mmte I r (p p t) 2 (a c a 

c) (^^*, 11^6 0%) o ^^^r-Aom^^TfE (c-1) £ 

[0 0 9 5] 
[it2 3] 




[0 0 9 6] 

t#^ti^^fe^*<7)S»^ (ESI-MS) £firo7t:<b-^ I r ( 
p p t) 2 (a c a c) (&j£5$ I C39H29I r N 4 0 2 S2> ^* : 8 4 2) O 
5^»Huf£-C&&m/z 8 4 0, 841, 842, 843, 8 4 4 KWMtLitJ * 
>tfWLW\ZtifZo itz^ Ir (ppt)2(acac) ON a itift Lt, m 
/z 8 6 3, 864, 865, 866, 867 KmW.<VW\\tLW4 * >^tI$J £ tl 

tz 0 z.iihmi.fa^-?<D4 *>$ls<7)/^->(i, af^ft^^^mt|5i5fi*e^ 

o/zo l/i^ot, ±K«5t^: (11) ^mLfz*§£w<7)mm&mmfoi r ( P 

p t ) 2 ( a c a c ) /H#ib*L-TV^ <h#x. tL£ 0 
[0 0 9 7] 

ttz, nhtitz^&W^Wt&miliVf I r (p p t) 2 (a c a c) O^HPift 

JtT d ^TG-DTAtcJ: «teL*:£:.I^ T d = 3 3 7 tt* «9 , 
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[0 0 9 8] 

>klZ, Ir (ppt) 2 (acac) ©y^nnx^ >4<(;i3lt^M^^^ 

RMLtZo SSfcTp ptli2 8 0 nrai5«tO r 3 0 0 nmftfiCWt-Hf L 
tv^o — ^HWO^T^JS|g#:i r (p p t ) 2 (a c a c ) (i, G)3 0 
0 nrru ©3 5 0 nm, (3)3 8 0 n nu ©4 2 5 n mtt&<D 4 flf^f KlRJR tT - ? 

[0 0 9 9] 

femtz x <m^^&*«^JRit#iRF^roiRiR-e*o, -wlcts^ hi 

»f«X^nK^^hfx.^^o t^fe^^ Ir (ppt) 2 (a c 
[0 10 0] 

Ir (ppt) 2 (acac) ^O^X^ h ;v (7* MV< * v 
-t:>X) £EI7 H^1" 0 Eb^^tfi 3 6 5 nmt Lfz a El 7 ^7F~fm*) , Wm^\ 
5 2 0 nmHH^lf-^^W-r^^i'fellTt^^L/Co E!6<»iRX^ 

[0101] 

[JtfeM 1 ] 

TfBtt^ (1 9) -«£fr£|«<7M 'j (B&^ : I r (t p y) 

2 (acac) ) ££-Ji£U ^iSST d ^ T G - D T A H«t •) Lfc <b - 
T d = 2 9 8tt!*ot 
[0 10 2] 
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[<b2 4] 




[0103] 

— -£-J&1?!l 1 T^rt:;*:«9!0^«&*$t# I r (ppt) 2 (acac) 
OT d i£3 3 7XZ-C$>2>tztf>, ifc&Oj 'J y")A||ftI r ( t p y) 2 (a c a c 

mmmn. t:i«*it^it *> ? *> ^o^ c 

[0 10 4] 

telfcfll 2 ] 

±iB«jft^: (i 5) Trm2tL2>*%mv>Gm&mmit o&ffc: 

Ir (ppx)2(acac)) O^fiK^Sr^^-f^o 
[0 10 5] 

[xf 7^1 : SEfiT (ppx) 

. 7 3 g , 2-3-Ktf'jy>^2. 90g, »'^A*5. 24g,» 
*£l. 2g, 18-^7^>-6-x-t;^0. 2 5gfi^U Mfl#H$\ 

i:t*5A»8tff^fcUJ:»), SEfi^-p p x (1- (2-b°<jv;w) 

£t#fc (Sfe*^ JR^9 1%) o ^«^^r-AO«3?*TSE (a- 
2) tc^-r o 

[0106] 
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[it 2 5] 




(a-2) 



ppx 



[0 10 7] 

[^T--y-7°2 ( [I r (ppx) 2 C 1] 2 ) 

^Ctc, 2-xb^yx?y-;V3 Omlt^lOml t^M^iii: Lt 
, ±.mr*Wtz p p x £ 2 . 18g, iMft^ 'Jy^A ( I r C 1 3 • H C 1 • H2O 

[I r (p p x) 2 C 1 ] 2 (MteffiM, 1R^9 6%) o 

mS^Tffi (b-2) H^-fo 
[0 10 8] 
Mb 2 6 ] 




|Ir(ppx),CI] 2 



[0 10 9] 

[^f^3 : *§§^OM#«i1H£ ( [I r (p p x) 2 (a c a c) ] ) 
$£>K, 2-xh + yx^-^30mlMtU, _tSB"C*»'b*irt: [I 
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^-v: 33/ 



r (ppx) 2 C1] 2 ^1. 0 0 g, T-bf^T-t h > (Hacac) * 0. 
2 1ml, jkW.1- Y U 7A£0. 7 1 gii^U lifi^TCt 1 4 ^FWiSSfE 

, *^«)fa^ia#I r (ppx) 2 (acac) fcftfc (1tfe»5fc, JR2fS 
8 7%) o ^^^-Acott^^Tie (c-2) IC^-To 
[0 110] 
[ft 2 7] 




Ir(ppx) 2 (acac) 



[0 111] 

£ fc, r (ppx) 2 (acac) (OftfflSk 

JtT d ^TG-DTACii) MmLfz tZ?> y T d = 3 4 5 °C^h «9 . JfctfcW 1 
coir (tpy) 2 (acac) (T d = 2 9 8 V) Uit^, A*f 

o 

[0 112] 

^C, Ir (ppx) 2 (ac ac) <?)y ^nn^ ^ y^C^lt^flR^^^ 

Ir (ppx) 2 (acac) (i 2 5 6 n nu 3 14nm, 348n 
m^i^lOnmMe-^lrlrL-Ciit), £"J£0U t^F^^^V 
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[0 1 13] 

ir ( P px) 2 (pic)) (D^mm^m^-rho wMtLx\$, ±^t^^ 

^J2co^-r v 7°2XnbftZ>mm%i* [I r (ppx) 2 C1] 2 ^ffl^^o 
[01 14] 

£i\ 2-xKyx?y-jV3 0ml^ItU, [Ir (ppx) 2 C 
1 ] 2 * 1 • 0 0 g , H*3'J>i (pic) £ 0 . 2 5 g , #tmf- h'J * A £ 0 

I r (ppx) 2 (P i c) *ntz (m&ffi*. P7 2%) 0 &tf£X*-M,<D 

m^^TIB (c-3) t;^i- 0 
[0 115] 
[it 2 8] 




Irfrpx^pic) 



[0 116] 

ifc, mbtifz^mm^m&mmvfi r ( P px) 2 (pic) o^^as 

T d £TG-DTA« <9 L £ b Z. ^ , T d = 3 9 6 "CT^ 19 , Jtftfll 1 O 
Ir (tpy) 2 (acac) (T d = 2 9 8 °C) KJfr<, fcHmtt*^-*- - 
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[0 117] 

Ir (p p x) 2 (p i c) Ov*nn* *>44Cj3tt&M£*^* h 

^JRHfr Ir (ppx) 2 (pic)(i 226nm, 3 14nm, 338n mi3 
J; 0*3 9 6 nmizmxti-? Z^LX&t) , &i&ffl 1 t |WJ^ *;H^?;H£# 

[0 118] 

1 ] 

$ilMT1i, ^W2T?W«btL>t±IB»j&^: (15) ^^tL^^H^O^ 
ft&JRft# (Ir (ppx) 2 (acac)) ^H^cfri: LTffiv^ 

[0 119] 

i-f, All 0 1 <h LT^f >y*A$!BfcffcBr ( I TO) 1 0 nmj£SI£tl 
fcl&Kl 0 0*ffl^* o 0 l^^(i2mmfti: Lfco 0 1 

±t;*-;W±A* 1 1 1 <h LTC u P c * 2 0 nmSIL, #cv>-C*--Mfrj§&* 
112tLT«-NPD£30n mJ&M L fc 0 
[0 12 0] 

$ h CBPUr (ppx) 2 (acac) <h ^l^Tf £ Zt^ZX'O, 
*-<M*j£JS 1 1 2 <7)±tcH^ 1 1 3 £ 3 0 nmJ&!IIL*:o i<7)B#, I 

r (ppx) 2 (acac) 1 1 3 4>i:^8wt %&£ti2> X 7 dzMM 

[0121] 

*-^-/n 7Jr>^*fl 1 4 LTBC P £ 1 0 nm. ^$Uj§Jf 1 1 
5 t LTA 1 q 3 £ 2 0 nm, IR&jSlRLfco J^±***#l&*Ji 1 0 2 K*gi§-f 

fc-e> Ps® 1 0 3 t L/to 
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[0 12 2] 

hoc, ^mmm^m^m^Tfsir, no (a) mk-iu±#14> mi 
o (b) f»jt-m»«#t£, ei io (c) itmmm-mmmi^&Zo - 

O^T-ti, 7. 0 V<Dmi±ZW1]\l-fZ>Z.tbZ£ V) o. 6 9 4mA/cm2<7)ta 
^S-Cm^«fL*i. 118c d/m 2 <7))WS-e5&7fcL/io ifc, ^OS$^M 
flil7. Ocd/A^^ -mW^i^^<7)|§7fe SrfUfflLfcm 

[0 12 31 

Hi lk, ^IIWotf^T-oil*^^^ h;v^^i- 0 Hi l ^-rt 

ifiFifc**) Ir (ppx)2(acac) h )V tmt—WtLX & *) , 

^HMW^^T Ir (ppx) 2 (acac) LtV»«5 CI t LX 

&ib\ C I E&&mmii, (x, y) = (0. 27, 0. 60) Xh^tz 

o 

[0 12 4] 

[H J&flfl 2 ] 

«rfflv>T8iWt*'6o 0 4 (A) 14. H^ffiSr^i-±ffill, EI 4 (B) tt 

H4 (a) ^a-a' xwm Lfzmmm-e&Zo ^m.x^^titz4 0 1 itmwtm 
v&u {v-xmmsb®&) > 402 fini^gR. 4 0 3 izmmm&u (r-vmm 

RjHTO -Ci^o 4 0 4 limitmfc, 4 0 5t±~>-fl'#jT*«K ->-jwri 

4 0 5T*Hf tL^rtfi|4 0 7*i, ^C^otv^o 
[0 12 5] 

4 0 8tev-xmmw}m&4 o lxvr- hfflK»iatt4 o 3izxt)Z 

^T/ft- + »;l>) 4 0 9^<bbT-7**fg^ ?ny?lf-S§- N X ^ - 
^FPCCtiyj^hSMS (PWB) ««9#tt^^TV^-C^>^v> 0 rfcl^ug 
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[0 12 6] 

8lfM«3itCov^TBI4 (B) £fflv>Tf&9§-*-&<> *K4 1 0±H(ilEt!j 

ifr[Hj&4 0 ®3KfflU 0 2^^tv^o 

[0 12 7] 

y-XffilJIEi*[lj^4 0 1 (inft^;HTFT4 2 3 pft^ST 
FT 4 2 4 fc4ra*^*>-fr^CM0S|Bl^^ia$n&o ifc, SEH/IUI^^ffM 
t^TFTIi, <2r£fl<7)CMO S@S&> PMO S HJj&fc L < liNMO S ®&T?J&J& 
Ufc^o *7t, #Hifc«>^J8S-CI±, M±^I[EKi[l]{&£MLfc K^/-^- 
[0 12 8] 

HfSfglH 0 2liX^ 7f>^fflTFT4 1 1 miMUfPffl T F T 4 1 
2 K W >K«^fi«jt::gM^$*L*:gj| 1 <omH4 1 3 ^^tflllico®*^ 

J: 0^JS$*l-6o =&*5, ^1^)114 1 3«^IoT»4 1 

[0 12 9] 

# (0. 2^m~3^m) ^tt^M^:«:t«U^ itz. ti&B. 
v*l±:3fcK iotx-;ft>h Kigali* <h & £ tfiSmwTti i> * - ^"C 

[0 13 0] 

H 1 (Otl4 1 3±Hti, «IM&3fcJB4 1 6, & X 2 OtS 4 1 7rt*-5-*i 
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^-v: 38/ 



®t 4±mm%k<v±£^m*m^2>z t^mt mz.n. ito ( 

r/y^AXIftft) M> ^yv+i UW&mWi (IZO) M> S'fb^^^M 
[0 13 13 

m#5§^§4 1 6 1*. mm-?*? zm^tzmmm. ttzit^ y?v^v 

[0 13 2] 

^^i:, m##§7fe'i4 1 6±izftzmztiz>m2<Dmm (mm) a i i\zm^z> 

Mi Ltlt ft^Kl^h£^*m (A U Ag, Li, Ca, £7t:(i.lft£> 
^MgAg, Mgln, AIL i, C a F 2 > if:(iCaN) £ffi^*U£<fc 

v^o m-^l§7fcS4 i 6-e^i:^7t^2<7)mS4 i 7 £ 
(ito (mu y v<?7 i*mt?sX&&) , ^t-r >v^A$Htsf&^:fe (in 

2 0 3 — ZnO) , $tfbffi£& (ZnO) ^) t Wfi/l (7)^v^ 0 
[0 13 33 

££>t;iv-;i^lj4 0 5-cm±&U4: 0 4 ^^T-«4 1 0 *) ^fr*t%> d <h 
J: «9 . |«4 0L §tit^lK4 0 4, & J: t^v-^J 4 0 5 X~mt tifzg. 
FI4 0 7tcm^l§^T-4 1 Stimx-btifzm&^teoX^&o ^4 0 

7K»i, (M^T;i^>^) ^^£ti£Jt^<7Mt!l, y-^J40 
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5 ft -*-*<> 
[0 13 4] 

, §Jlh*«4 0 4 Kffiv>£#5H.fc LT**7^ii^it^f, FRP (Fibe 
rg lass-Reinforced Plastics) > PVF kf — ;V7 n ^ 4 K) , v>f 5-, 

o 

[0 13 5] 

6 o 

[0 13 6] 

[*M^iJ 3 ] 

[0 13 7] 

* "7° W ) , tt"y->3>yXfA, ^" — T"* 

£®{&f?££SS (IftWCIify^UfftfU^ (DVD) ^<^> 

ft&o -ft^O«^JLcDjL#:1^£EI5 Htf-To 
[0 13 8] 

El 5 (A) li^SlIT* *) , Sfr 5 10 1, 3t#& 5 10 2, 5 1 0 

3, ^tf-*-^5 10 4, \frtXtl^5 1 0 5^&#fr 0 #5&9J<Z>miM& 
jte*^*^*f&^«**-tf>£^«5 1 0 3 Cffli/^itCJ: i)M$W 0 
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[0 13 9] 

[3 5 (B) {±7- hM^-V^A-^kfjL-^-e&O, ^f£5 2 0 1 , Mfo5 
2 0 2 , 5 2 0 3, *-;K- K 5 2 0 4 , 9VM&Wc#~ h 5 2 0 5 , *V 

f-jr-f >^** 5 2 0 6^^#tf 0 $^0«#Mtf^ft^HMi^ 

Z<nwr^l5 203 cfflv^ctia ^f^^ti^o 

[0 14 0] 

[215 (C) fi^^^rr>l^-?-C&*K W5 3 0 1 , WfiM 5 3 0 2 , 
^^■;f 5 3 0 3, »ffc*- 5 3 0 4, #^«RsJ?- h 5 3 0 5 ^£#fr 0 
^m##§*ftT£^&3&^lg£^O^gB5 3 0 2 Cfflv^i^a »)f^« 

[0141] 

[15 (D) ttiBit^#£|&£fc^a«>Hte#£S1I (^frW^ttDVDf?^. 
mm.) T?* 1 ), *#5 4 0 1 , fifr5 4 0 2, 5 4 0 3, m^UB 5 4 

0 4 , (D V Dm tt^^U 5 4 0 5, mt*- 5 4 0 6, 7s \L- ij 

-US AO im^^tso m.7*UA 5 4 0 3li±i LTlHilf L, 

b 5 4 o 4 a±t Lxjc^mmz^-rzi)^ *%w<7)m%-5£itmj'£^'fz>§& 

itmW^^tihmTT^A, B 5 4 0 3, 5 4 0 4 Hfflv^ d t \z X V)ftmZti2> 
[0 14 2] 

HI5 (E) lin-^;HfV (^7 Fv^hfa^H) "C* ^ 

, *#:5 5 0 1 , 5 0 2 , T-A*R5 5 0 3 *^$s 0 *§&m<VWW£it 

[0 14 3] 

05 (F) fitTr*:*:^ ##5 6 0 1 , ^315 5 6 0 2, gff 5 6 

0 3 , Y 5 6 0 4 , 'j ^ n >$jf g|5 5 6 0 5, $ft£& 5 6 0 6, 

y -r V - 5 6 0 7 , ^^A^J^ 5 6 0 8, ^fp^r- 5 6 0 9, 5610f 
£-a-tr 0 *WR<DnW&itmi-*^^h y &%mWZZ<vWFU5 6 0 2 tcfflv^ 
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[0 14 4] 

-c:t% ®5 (o im^mm^*)*) , ##5 701, m<*5 702, mft^ 

5 7 0 3 , ^PXt)U5 7 0 4, ^PltitlU 5 7 0 5, &fj=*-5 7 0 6, ^ 
h 5 7 0 7, 7>ft5 7 0 8^£^-fr 0 ^^^m^^T-^^i" 
l)Mii^-?-Wi^5 7 0 3 Cfflv^^tHJ: f)fti$tL|, 0 ^tj^ 
5 7 0 3 (iS^^^^efeO^^^-t^-<b-t:-^mi$^M»m^*^Px. 
Z> - <h ^-e § & o 
[0 14 5] 

[0 14 6] 
[0 14 7] 

[mi] nmoitmi ^is^^mw^ytm^^m^m^mMir^mo 

[i3] mmmm 31311^ £ &B-t * m 0 
[ni4] ^ytmrnzo^xim-tzmo 

[HI 5] *^t?^^ov>Tm0^i-^llIo 

[ii6] ^^ow^simouv- v i s ra*^ h^%7ji-rm 0 
im7] ^mmmm&mnw^it*^? h^£^i-iHo 
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[us] *mfi<D^m£m§%fo<D\j v -v i sMix^ v ^^xz/^±a^^ 
[hi o] ^m^mw^itmj-^m^^-rmo 
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[mi] 



[02] 



10? 





202 
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302 



31 S^¥&j£m 



3 1 2IE?Ligii£© (fctt^tttt) 



311 iE?L}iAJl (l&ft+mttn) 
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[15] 
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[1219] 




250 300 350 400 450 500 550 600 650 700 750 

Wavelength (nm) 
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[HI 0] 




(a) 




(b) 




(c) 
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